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(54) SC-CUT CRYSTAL VIBRATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an excellent 
stress sensitivity characteristic with a paper- tablet 
type whose longer side size is 6 mm or below. 
SOLUTION: In the paper-tablet type SC-cut crystal 
vibrator that is segmented from a face of a crystal that 
is a face orthogonal to the Y axis of a crystal is turned 
by about 33 degrees and then turned by about 22 
degrees around the Z axis from the turned face by about 
33 degrees, the longer side of a crystal chip 11 is 
selected to be 100° ±10' or 149' ±10' from a 
direction of an XX' axis and the end in the long side 
direction is maintained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim l] In a quartz resonator of SC cut of stick-shape cut down from a field which rotated about 33 
degrees of fields which intersect perpendicularly with a Y-axis of a crystal of Xtal focusing on the X-axis, 
and was rotated about 22 degrees focusing on the Z*axis from this rotated location A quartz resonator of 
SC cut which makes a long side of the Xtal piece 100 degrees **10 degrees or 149 degrees **10 degrees 
from XX' shaft orientations, and is characterized by holding an edge of this direction of a long side. 
[Claim 2] It is the quartz resonator of SC cut characterized by a size of the direction of a long side of the 
Xtal piece being 6mm or less in a thing according to claim 1. 

[Claim 3] It is the quartz resonator of SC cut characterized by the Xtal piece being the llMHz band of a 
fundamental wave in a thing according to claim 1. 

[Claim 4] It is the quartz resonator of SC cut characterized by containing the Xtal piece in a container of a 
cylinder mold in a thing according to claim 1. 

[Claim 5] A quartz resonator of SC cut characterized by holding a piece edge of a long side of the Xtal 
piece in a thing given in the 4th term of a patent claim. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the quartz resonator of good SC 
cut of an oscillation characteristic using the Xtal piece with the small size [ of the direction of a long side ] 
configuration of 6mm or less with stick-shape. 
[0002] 

[Description of the Prior Art] Recently, the quartz resonator of SC cut which has the engine performance 
which was excellent about stress sensitivity a thermal shock property, the phase noise engine 
performance, etc. attracts attention. The quartz resonator of such an SC cut forms an electrode in the 
Xtal piece 1 started from the field which rotated about 33 degrees of fields which intersect 
perpendicularly with the Y axis of the crystal of Xtal focusing on the X axis as shown in drawing 3 , and 
was further rotated about 22 degrees focusing on the Z axis fi-om this rotated location. 
[0003] The frequency and the temperature characteristic of the quartz resonator of SC cut serve as the 
shape of a 3rd outline curve which has point of inflection near 80 degree C. On the other hand, the crystal 
oscillator of the thermostat mold which it heats [ mold ] to the constant temperature of about 80 degrees 
C, and operates it as a crystal oscillator of high stability is known. 

[0004] Such an oscillator has a heater for heating, and a thermal control circuit, and he is trying to 
maintain a fixed temperature of about 80 degrees C by controlling the calorific value of a heater. On the 
other haiid, since it has the strange pole near 80 degree C, when it uses as a crystal oscillator of a 
thermostat mold, the quartz resonator of SC cut will be used to a temperature change in fewest 
temperature regions of the rate of change of oscillation firequency and can obtain very stable oscillation 
frequency. 

[0005] In such a crystal oscillator of a thermostat mold, the quartz resonator using the roimd head 
tabular Xtal piece with a diameter of about 10mm is comparatively used big [ a configiiration ] so that 
high stability can be obtained. For this reason, the configuration of an oscillator of the whole oscillator is 
also remarkably large compared with components other than the oscillator which serves as a cube of 
40mm angle degree, and is used for electronic equipment. Therefore, to miniaturize the configuration of a 
quartz resonator and to miniaturize the configuration of an oscillator by it was desired. 
[0006] By the way in such a high stability crystal oscillator, stability of 0.0001 ppm * about 0.00001 ppm 
is reahzed. For this reason, change of the slight oscillation frequency produced with change of the posture 
of the oscillator itself, the stress which acts fi^om the outside, i.e., a stress sensitivity property poses a big 



problem. When the small quartz resonator of especially a configuration was used, in order that a stress 
sensitivity property might also deteriorate and frequency might change a lot with the posture difference 
of the oscillator itself, and slight stress, there was a problem which will not be able to maintain stable 
oscillation frequency. \ 
[0007] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above-mentioned 
situation, and aims at a long side size offering the quartz resonator of SC cut which is stick-shape 6mm or 
less, and can acquire a good stress sensitivity property. 
[0008] 

[Means for Solving the Problem] In a quartz resonator of SC cut of stick shape cut down from a field 
which claim 1 of this invention rotated about 33 degrees of fields which intersect perpendicularly with a 
Y-axis of a crystal of Xtal focusing on the X-axis, and was rotated about 22 degrees focusing on the Z axis 
from this rotated location A long side of the Xtal piece is made into 100 degrees **10 degrees or 149 
degrees **10 degrees from XX' shaft orientations, and it is characterized by holding an edge of this 
direction of a long side. 

[0009] In a thing according to claim 1, claim 2 of this invention is characterized by a size of the direction 
of a long side of the Xtal piece being 6mm or less, and sets claim 3 of this invention to a thing according to 
claim 1. It is characterized by the Xtal piece being the llMHz band of a fundamental wave. Claim 4 of 
this invention In a thing according to claim 1, it is characterized by containing the Xtal piece in a 
container of a cylinder mold, and claim 5 of this invention is characterized by holding a piece edge of a 
long side of the Xtal piece in a thing given in **** 1 term or the 2nd term. 
[0010] 

[Example] Hereafter, it explains to details with reference to the perspective diagram of the quartz 
resonator which shows one example of this invention to drawing 1 . 11 in drawing is the Xtal piece of SC 
cut of stick-shape, and is drawing the electrode of the pair which carried out the phase confrontation and 
which was formed in the plate surface to the end section of a longitudinal direction. And while fixing and 
holding the derivation edge of the electrode of the above-mentioned Xtal piece with electroconductive glue 
to the point of the terminal 13 of the pair implanted in the base 12, he is trying to aim at an electric flow. 
[00 11] in addition, covering of the shape of a cylinder which is not a drawing example is put on the base 
12, and he makes the opening edge of covering fit into the base airtightly, and is trying to close it This 
Xtal piece 11 is started in the shape of a strip of paper from SC board which rotated about 33 degrees of 
fields which intersect perpendicularly with the Y-axis of the crystal of synthetic rock crystal focusing on 
the Z axis as shown in drawing 2 , and rotated about 22 degrees focusing on the X axis from this rotated 
location further. 

[OOll] Here, in the Xtal piece of small stick-shape with a 1.6mmx5.1mm remarkable configviration, 18 
kinds of samples to which the field internal version of every 10 degrees of the longitudinal directions was 
carried out from XX* shaft orientation were manufactured. The resonance frequency of the Xtal piece of a 
sample was IlMHz of a fundamental wave, draws the excitation electrode which carried out the phase 
confrontation and which was formed in the table backing side of the Xtal piece to the end section of a 
longitudinal direction, and was made to perform a cantilevered suspension at this derivation edge. 
[0012] And in order to measure a stress sensitivity property about each sample, change of the resonance 
frequency at the time of pressurizing the other end of the longitudinal direction of the Xtal piece was 



measured. Drawing 2 is a graph which shows the measxirement result of a stress sensitivity property, 
clear from this graph - as - the stress sensitivity property of the Xtal piece of stick-shape - a field 
internal- version angle - responding -- abbreviation continuous changing— the longitudinal direction 
of a strip of paper XX* shaft to 30 degrees side *- max - about -- +100 ppb/N and 120 degrees • side - 
max about -- it becomes -25 ppb/N. Moreover, a longitudinal direction is set a minimum of to 0 from XX* 
shaft, in order that a stress sensitivity property may cross a zero at 100 degrees and 149 degrees. 
[0013] Therefore, in order to make frequency change by the stress or the posture difference from the 
outside into min, in the case of the small Xtal piece of SC cut of stick-shape with a remarkable 
configuration, in 100-degree **10-degree **, XX* shaft to 100-degree ** should just make 149 degrees 
most preferably 149 degrees **10 degrees of longitudinal directions of the Xtal piece for a longitudinal 
direction from XX' shaft. 

[0014] If it does in this way, as compared with the quartz resonator of the conventional SC cut, a 
configuration can be miniaturized remarkably, for example, it can contain in the container of the 
diameter of 3mm, and an about [ length 8mm ] cylindrical shape. Therefore, when such a small quartz 
resonator is used, a stress sensitivity property is also good and the magnitude of the whole crystal 
oscillator can also be miniaturized remarkably. 
[0015] 

[Effect of the Invention] As explained in full detail above, according to this invention, the quartz 
resonator of remarkable small SC cut of a configuration can be realized, and the quartz resonator of SC 
cut which a stress sensitivity property can be good, can make min frequency change by the stress from the 
outside and the posture difference, and can maintain resonance frequency to high stability can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is a perspective diagram in the condition of having removed covering of the quartz 
resonator of one example of this invention. 

[Drawing 2l It is the graph which shows the relation between the logging angle of the Xtal piece, and 
stress sensitivity. 

[Drawing 3l It is drawing explaining the logging angle of the Xtal piece of SO cut. 
[Description of Notations] 
11.. Xtal Piece 

12 Base 

13 .. Terminal 
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